The study was conducted to estimate the productivity, economic yield and soil nutrient balance of integrated nutrient management in sweet corn-potato cropping sequence was conducted during kharif and rabi season of 2014-15 to 2015-16 at Instructional Research Farm, Central Campus, Post Graduate Institute, Mahatma Phule Krishi Vidyapeeth, Rahuri. The performance of sweet corn-potato cropping sequence was assessed in terms of residual fertility status at the end of two years crop sequence. The treatment T1-100% GRDF to preceding crop sweet corn during kharif season registered maximum net gain of nitrogen, phosphorus and potassium (+49.19, +6.54 and +80.74 kg ha -1 ) at the end of two years experimentation.
Introduction
Integrated nutrient management (INM), a combined application of organic and inorganic sources of nutrients, maintains storage of plant nutrients in soil and improves nutrients-use efficiency that is essential for sustainable crop production. Organic matter acts as a source and a sink for plant nutrients as well as provides energy substrate for soil micro-organisms. Thus, it enhances activities of soil flora and fauna as well as intrinsic soil properties, soil nutrient capital, water-holding capacity and soil structure in turn makes soil less susceptible to leaching and erosion. Therefore, INM practices are essential to maintain/enhance the soil quality and sustainability of an agro-ecosystem (Carter et al. 2004) [8] . Kharif maize often face terminal drought resulted crop failure or very less productivity. It may be overcome by growing the maize for sweet corn instead of green cob. Besides farmyard manure (FYM), now-a-days vermicompost is gaining attention of both the researchers and the farmers due to its immense production potential using farm. Vermicomposting is a biotechnological and mesophilic (10-32 °C) process of composting. This process is faster and safe than the conventional composting as the material passes through the earthworm gut resulting earthworm castings is rich in microbial activity and have plant growth regulators. Vermicompost can be utilized in crop production as a component of INM and as a single source of all essential crop nutrients (Bejbaruha et al., 2009) [6] . All nutrients in vermicompost are in readily available form, thereby, enhancing nutrients uptake by plants [5] . Still the information on this aspect is meager therefore a study thus designed to evaluate the different nutrient management practices on productivity, economic yield and soil nutrient balance of sweet corn-potato cropping system.
Materials and Methods
The field experiment was conducted for two consecutive years at the Post Graduate Institute Research Farm, M.P.K.V., Rahuri (M.S.) during the year 2014-15 and 2015 -16. It is observed that, the soil of experimental site was clayey in texture. The chemical composition according criteria laid by Muhr et al. (1965) [20] indicated that soil was low in available nitrogen (241.35 kg ha -1 ), medium in available phosphorous (22.85 kg ha -1 ) and very high in potassium (365.75 kg ha -1 ). The experiment was laid out in a Randomized Block Design with three replications. The treatment consisted T 1 -100% GRDF, T 2 -75% RDN + 25% N through FYM, T 3 -75% RDN + 25% N through VC, T 4 -100% RDN + 25% N through FYM T 5 -100% RDN + 25% N through VC, T 6 -125% RDN + 25% N through FYM and T 7 -125% RDN + 25% N through VC for kharif sweet corn as a main plot treatment, whereas for rabi potato two sub plot treatment levels of GRDF viz., F 1 -75 per cent GRDF and F 2 -100 per cent GRDF replicated two times in split plot design resulting in seven treatment combinations replicated thrice during kharif season and fourteen treatment combinations during rabi season in RBD-split plot design replicated thrice. The required quantity of different manures viz. FYM and vermicompost as per the treatments was applied in the field ten days before sowing of both the crops. The available N, P and K content were 1.02, 0.50 and 0.80% in vermicompost, 0.50, 0.20, and 0.44% in FYM. In doing so the respective contribution of P and K from vermicompost and FYM was also considered. The chemical properties of experimental site, FYM and vermicompost analyzed as per methods adopted given in Table No 1. The fertilizers used were urea for N, single superphosphate for P, and muriate of potash for K. The seed of sweet corn var. Suger-75) was dibbled on the ridge sides at a spacing of 20 cm at 4 cm depth and required plant population (83,000 plant ha-1 ) was maintained by thinning of plants after one week of germination. Similarly, potato var. K. Jyoti seed tubers of 25-30 cm size were sown 5 cm deep on the south side of the ridges at a spacing of 20 cm between tubers in rainy and winter seasons respectively. The chemical analysis of plant was done for N, P and K concentration in grain and stover of sweet corn and tuber and haulms of potato as per the standard analysis methods (Tandon (1993) [31] . Uptake by plants was calculated by multiplying dry matter yield/ha with corresponding values of their concentration divided by 100 and were expressed as kg/ha. Protein concentration in cobs of sweet corn was calculated by multiplying the N concentration by a factor of 6.25.
Results and Discussion Green cob and fodder yield
Perusal of the results of green cobs and fodder yield revealed that the treatment T 7 -125% RDN + 25% N through VC recorded significantly the maximum green cob yield and green fodder yield higher over the rest of treatments, but it was at par with T 6 -125% RDN + 25% N through FYM in the pooled analysis. Kar et al., (2006) [15] also reported that higher doses of nitrogen applied to maize increased its availability and uptake, resulting in production of more photosynthetic in terms of dry matter which ultimately increased yield of sweet corn. Similar results are also reported by Sahoo and Mahapatra, (2004) [25] and Arunkumar et al., (2007) [3] in sweet corn. Further vermicompost application increased green cobs yield numerically over FYM application. These might be due to vermicompost which improved the soil fertility where all the appropriate nutrients are in readily available forms to the plants and have narrow C:N ratio (below 20:1) than FYM (Vasanthi and Kumarswamy, 2000). These results are in accordance with the findings by Shambhavi and Sharma, (2008). The higher yield observed with the application of vermicompost in comparison to FYM may be explained on the basis of higher nutrient content, faster decomposition and released nutrients in vermicompost besides enhancing the microbial population and higher root biomass (Kannan et al., 2005) [14] . These findings are alike with those reported by Keerthi et al. (2013) [16] on INM in sweet corn, Zeinab et al. (2014) [32] and Syahmi et al. (2015) [30] in sweet corn.
Total tuber and haulms yield
The highest tuber and haulm yields were recorded on the residual fertility of FYM application treatment T 1 -100% GRDF recorded significantly superior total tuber yield and haulms yield than rest of the treatments and was at par with treatment T 6 -125% RDN + 25% N through FYM. Application of FYM to the preceding sweet corn crop recorded higher tuber yield and the magnitude of yield increase was over the application of NPK through VC. The increase in tuber yields under these treatments was the reflection of improved growth, yield parameters and nutrient uptake of the crop. The superiority of FYM was attributed to its slow decomposition (Singh et al., 1996) [28] , which caused immobilization of nitrogen and low availability of nitrogen for the sweet corn crop found to be reversed during the succeeding potato crop. With nutrition point of view, it was observed that increase in tuber yield due to integration of synthetic fertilizers and farmyard manure might regulated supply of nutrients to potato crop through readily available nutrients from synthetic fertilizers at initial stage and later stages through mineralization of organic manure into available form of nutrients for crop (Sarkar et al., 2011 , Kumar et al., 2012 [26, 18] . Thus, higher potato yield might be due to higher residual soil fertility built-up by organic manure. The results are in conformity with the findings of reported by Congera et al. (2013) [10] ; Najm et al. (2013) [21] ; Narayan et al. (2013) [22] ; Balemi (2014) [4] and Biruk et al. (2014) [7] .
Sweet corn equivalent yield (q ha -1 )
The sweet corn equivalent yield was significantly influenced by the various fertilizer levels to preceding sweet corn crop. The treatment T 1 -100% GRDF registered maximum sweet corn equivalent yield over rest of treatments and was at par with treatment T 6 -125% RDN + 25% N through FYM. This is mainly due to higher market price of sweet corn and potato as these crops were grown and harvested as vegetables. The sweet corn-potato system produced significantly maximum sweet corn equivalent yield mainly due to inclusion of high value crops like potato. These results are in close conformity with the findings of several other researchers from different Agro-climatic conditions (Singh et al., 2011 and Dubey et al., 2014) [27, 11] . The productivity of cropping system in term of sweet corn-equivalent yield (system productivity) was significantly higher in treatment T 1 -100% GRDF (309.71, 329.99 and 319.85 q ha -1 ) ( Table 1) . Mahavishnan et al. (2005) [19] and Gaur et al. (1984) [12] also reported that when FYM was applied at less than 30% N, about 60-70% P and 75% K become available to the immediate follow-up crop. Thus, higher potato yield might be due to higher residual soil fertility built-up by organic manure. The results are in conformity with the findings of Banik and Sharma (2009) [5] and Bejbaruha et al. (2009) [6] .
Nutrient balance sheet
The nutrient balance after harvest of sweet corn and potato crop considered in sweet corn -potato crop sequence was assessed during the study period to check the gain or deficit observed due to use of organic and inorganic fertilizers. The nutrients viz., nitrogen, phosphorus and potassium balance sheet as affected by different treatments tried is presented in Table 2 after harvest of sequential crops.
Effect of preceded crop
The performance of sweet corn-potato cropping sequence was assessed in terms of residual fertility status at the end of two years crop sequence. The treatment T 1 -100% GRDF to preceding crop sweet corn during kharif season registered minimum net loss of nitrogen (-38.50 kg ha -1 ) and maximum gain of phosphorus and potassium (+0.88 and +33.69 kg ha -1 ) than rest of other treatments and followed by treatment T 6 -125% RDN + 25% N through FYM minimum net loss of nitrogen (-43.00 kg ha -1 ) and maximum gain of phosphorus and potassium (+0.43 and +33.20 kg ha -1 ). The effects of INM on nutrient dynamics were recorded, and it was concluded that combining FYM with inorganic fertilizers could maintain available N and P at either equal to or greater than the initial soil nutrient levels, thus maintaining soil fertility even under continuous cultivation Chaudhary, et al. (2009) [9] . The maximum loss of nitrogen and phosphorus (-49.63 and -2.27 kg ha -1 ) minimum gain of potassium (+27.76 kg ha -1 ) was observed under treatment T 3 -75% RDN + 25% N through VC at the end of two years experimentation. 
